from 63 to 83% (p = 0.250). Treatment length only tendentially improved among patients with lower burden (p = 0.056). The pilot study supports the idea that detoxification treatment dropout occurs more often among alcohol patients with high trauma load and that their retention can be increased by a psychoeducational group intervention.
is offered, which comprises psychosocial and motivational elements for subsequent rehabilitative treatments in addition to somatic monitoring and management of withdrawal symptoms and complications; it takes up to 6 weeks to complete [4] . In 2010, 4,750 such beds were available on a national level [6] . Studies have clearly shown the superiority of qualified detoxification treatment over its purely somatic type [5, 7] . In recent years, day clinic and out-patient models of qualified detoxification treatment have been emerging, showing effects at least as good as the in-patient programs [8, 9] .
Dropout rates from alcohol detoxification are considered high in many countries, but prevalence rates are not known [10] . Indeed, retention in and dropout from alcohol detoxification treatment have rarely been studied [10] , and the current understanding of the psychological processes involved remains rudimentary [10] [11] [12] . Dropout from alcohol detoxification was often quantified as discharge against medical advice or discharge in the first week of treatment [13] .
In a UK study, 32.8% of 470 first admission alcohol patients dropped out of detoxification [12] . In a study from the USA, 28.5% of 1,454 drug and alcohol patients dropped out of detoxification [11] . In Scotland, dropout from different forms of alcohol treatment, including detoxification, exceeded 50% [14] . In Germany, however, national statistics on dropout from alcohol detoxification are not available [15] . The data published by single institutions vary considerably. In one report, 20% of 529 consecutively admitted alcohol patients dropped out from in-patient detoxification [16] . In another clinic, it was 43% of 90 alcohol in-patients [10] . In an out-patient detoxification program, 10% of 141 alcohol patients dropped out [8] . In a 2007 national sample of patients from different German addiction treatment institutions (detoxification, long-term rehabilitation), discharge against medical advice occurred in 36.6% of alcohol patients [17] .
The mode of ending detoxification treatment (regular discharge vs. dropout) is frequently considered an immediate outcome criterion of treatment success and predicts other positive outcomes [17] . Unfortunately, no such study exists that focuses on alcohol detoxification alone. Dropout from alcohol or drug detoxification was frequently related to subsequent relapse of abuse and readmission to detoxification treatments [11, 18] , as well as failure to enroll in further substance use therapy [19] . In contrast, completion of detoxification was related to abstinence in a 1-month follow-up [19] , and extended detoxification was related to higher rates of enrollment into further substance use therapies compared to 5 or less days of detoxification [20] . In Germany, one report followed up a large sample of alcohol detoxification patients (3-month relapse rate of 60.5%) and showed that the group of patients with less than 7 days in treatment is at an especially high risk of relapse and repeated admission to detoxification compared to those with longer treatments [13] .
Despite the need to develop specific interventions to reduce dropout in detoxification units [12] , few reports on such attempts exist [21, 22] . Recently, service providers have come under increasing pressure to improve treatment retention [3] .
For the understanding of psychological processes related to addiction treatment completion, comorbid psychiatric disorders need to be considered because of their frequent co-occurrence [23] . There are very few studies on the effects of psychopathology on retention in alcohol detoxification. One study found that psychiatrists' psychopathology ratings at treatment entry were higher among those who later dropped out [10] . The study cited above looked at 470 first admission patients and found that borderline and antisocial personality disorders were more frequent, and depressive disorders less frequent, among those who dropped out; no differences were found in relation to posttraumatic stress disorder (PTSD) or other anxiety disorders [12] .
The effects of traumatic experiences, PTSD and other posttraumatic disorders on retention in alcohol detoxification treatment have not received systematic attention thus far. There is evidence, however, to justify studying this question. First of all, there is a large comorbidity of alcohol dependency among PTSD patients, e.g. ex-combatants [24] , and from the general population [25] . Additionally, among patients in alcohol treatment units, a large proportion have experienced traumatic events or suffer from PTSD [26, 27] . Secondly, substance-dependent patients with PTSD are generally in a worse psychological state than those without PTSD [28] . Growing evidence supports an etiological link between PTSD and the subsequent development of substance use disorders [29] . Neuropharmacological studies clearly support the notion that alcohol is effective for self-medicating PTSD and that alcohol withdrawal can reactivate PTSD symptoms [30] . In the same line, a pathophysiological link between early experiences of stress in life, related hormonal system changes, and the development of subsequent substance use disorders has received empirical support [31] . Furthermore, recent studies identified PTSD as a risk factor for substance use relapse and poorer treatment outcome [32] , whereas patients with double diagnosis receiving PTSD treatment had a better addiction-related long-term outcome than those who did not receive it [33] .
To our knowledge, there is currently no study available examining retention in detoxification among traumatized alcohol patients.
This pilot study investigates two main research questions: (1) it studies whether traumatized alcohol patients drop out more frequently from detoxification; and (2) we tested the feasibility and evaluated the short-term outcomes of a brief psychoeducational group intervention. This intervention was developed to prevent dropout among traumatized alcohol patients within an in-patient detoxification unit. In this study, we used trauma event load as the moderator variable for dropout from detoxification as PTSD could not directly be assessed. We first hypothesized that in treatment as usual (TAU), dropout from detoxification would be higher among patients with high as compared to low trauma event load. Secondly, we assumed that our psychoeducational group intervention would specifically decrease dropout among patients with high trauma event load, but not among patients with low trauma event load. Finally, we expected that treatment duration would only increase in the group of patients with high trauma load.
Methods

Design
This quasi-experimental study was implemented in an alcohol detoxification unit of a public psychiatric hospital (with 29 inpatient beds) in southern Germany. The unit has approximately 800 admissions per year. In 2009, the average treatment length was 13.4 days (SD 10.2). In a controlled design, TAU and standard therapy plus a specific group intervention, PAST (psychoeducational group intervention on alcohol drinking related to stress and trauma), were compared in relation to their effect on treatment retention (primary outcome measure) and treatment length (secondary outcome measure). In order to test the hypothesized baseline differences between traumatized and nontraumatized patients, as well as the hypothesized specificity of the intervention, we recruited patients with high and low trauma event load in both treatment conditions. The study was implemented in one center, and in order to minimize contamination, treatment conditions were implemented sequentially. TAU was studied in month 1; PAST was implemented in month 3. In month 2, no data were assessed.
Intervention TAU comprised standard medical, psychological, and nursing care; a daily 'morning round' with all patients (30 min) led by the medical doctor in charge; and a twice-weekly (2 ! 45 min) information session led by a social worker with about 4-8 participants. The information session served as an opportunity to ask questions mostly related to general aspects of subsequent therapy. Patients were selected for this group autonomously by the nursing staff. Exclusion criteria were (1) severe current withdrawal symptoms, (2) severe cognitive and neuropsychological problems, (3) crisis intervention, and (4) severe comorbid psychiatric condition (e.g. psychosis, depression, and suicidality). Usually patients were allocated to this group after severe withdrawal symptoms had abated. Participation was voluntary. In the intervention condition, this information group was exchanged for manualized standardized group psychoeducation: PAST. The rest of the care package stayed the same, including the way that patients were allocated to this group and the voluntary participation. The nursing staff was not aware of the change of group contents. The social worker who led the groups was blinded to the selection of group members and subgroup membership (high or low trauma load).
PAST is an open group intervention, consisting of four sessions (45 min) that were held twice weekly, i.e. repetition of the program after 2 weeks. The aim of PAST is to give participants the opportunity to develop specific insights and exchange their experiences with the help of a supportive and directive trainer. The aim of the first session is to highlight the connection between the experience of stress and the use of alcohol. Session 2 introduces the distinction between 'stressful life event' and 'traumatic event' using the DSM-IV definitions, and informs the patients about typical PTSD symptoms. In session 3, the goal is to increase awareness of drinking alcohol as representing an attempt to cope with PTSD symptoms. In addition to this, the reactivation of PTSD symptoms through alcohol withdrawal is also emphasized. In session 4, ways out of this vicious circle are discussed on the basis of patients' experiences as well as treatment possibilities.
PAST was implemented without complications to the routine of the detoxification unit. During the project, no adverse incidents occurred, e.g. severe psychiatric decompensation.
Measurements
On the day of admission or soon after, nursing staff members informed the patient about the study. They received written information and a consent form to declare their voluntary study participation. If they agreed to participate, nursing staff delivered questionnaires to the patient and asked them to complete them. Completed questionnaires were returned to the nursing staff. The questionnaires comprised sociodemographic questions and the German version of the Trauma History Questionnaire (THQ) [34, 35] . The THQ is a frequently used list of 24 stressful and traumatic event types, such as being exposed to violent assault, accident, rape, etc. For each event type, the respondent indicates whether he/she has experienced it during his/her lifetime and if so, at which age he/she first experienced it. The stability of the self-reported THQ items was confirmed by a testretest study [34] . In this study, based on the information regarding how many of the THQ event types have ever been experienced, we computed a sum score (range: 0-24). In our study, this 24-item THQ event list achieved a satisfactory internal consistency (Cronbach's ␣ : 0.80). The most frequent event types were news about the illness or death of a close person (73%); seeing dead bodies (48%); experiencing a severe accident (45%); being confronted with somebody severely injured or killed (45%); and experiencing fear of death in another situation (41%). In this study we used the THQ sum score as a moderator variable for treatment dropout. This is justified as the number of experienced traumatic events has been shown to be one of the best predictors of PTSD and other posttraumatic psychopathologies in the sense of a dose-effect relationship [36] . Outcome variables were circumstances of discharge, as recorded in the patients' hospital file and length of treatment. Circumstances of discharge were the following: 'against medical advice', 'disciplinary', 'regular', and 'transferred to subsequent treatment'. The latter referred to psychotherapy units within or outside the clinic. The two latter circumstances of discharge were considered treatment completion, while the first two were considered dropouts.
Participants
In total, 159 patients were in treatment during study months 1 and 3. 137 gave their consent to be included in the study. During the two study months, 70 patients took part in at least one group session and of these, 66 of them completed the THQ. Participation in group therapy was possible for all patients irrespective of their consent to the study participation. Of this final sample, 33 took part in TAU and 33 in PAST ( fig. 1 ) . The proportion of patients included in the study in months 1 and 3 did not differ (p = 0.49).
Based on the sum score of THQ, we used a median-split to separate respondents with high and low load of traumatic experiences ( ! 6 events vs. 6 6). In TAU, 17 respondents were highly burdened by traumatic events and 16 were not. In PAST, 15 were highly burdened and 18 were not. Table 1 shows the characteristics of the groups. The proportion of male and female patients as well as the age of participants and the sum of THQ events were comparable in TAU and PAST (p = 0.792, 0.231, 0.305), and did not differ between trauma load subgroups across conditions.
Ethical Approval
The University of Konstanz Research Review and Ethics Board approved the study.
Data Analysis
Data were analyzed using SPSS version 19 for Mac and R (package survival). We report means, SD, and percentages. Due to the small sample size, we relied on Fisher's exact test where preconditions of 2 tests were not fulfilled when comparing percentages. Group differences of quantitative variables were tested using ANOVA, Student's t test, or a Wilcoxon test, the latter where preconditions were not fulfilled. First order error probability was set to 0.05. For multiple tests, we used a Bonferroni correction. This leads to a corrected two-sided p value of 0.025. Equality of variances between patients with high and low trauma load was tested using Levene's test.
Using Kaplan-Meier survival analysis and a log-rank test, we tested whether the survival function of both treatment conditions and of participants with high and low trauma load differed. Dropout was defined as a critical event and regular completion as a censored event.
We tested the influence of different predictor variables on treatment time until dropout using Cox regression models. Here, we also defined regular discharge as a censored event. In three nested models, we successively entered more predictor variables and their interactions. In model 1, we entered age and gender; in model 2, the sum score of the THQ and treatment condition. In model 3, we additionally entered the interaction term between THQ and treatment condition. We used successive likelihood ratio tests to assess the goodness of fit of the next more complex model against the prior model. We report correlations between the variables of interest, i.e. Pearson correlations between continuous variables, point-biserial correlations between binary and continuous variables and Phi between binary variables.
Results
The sum of THQ events and the frequency of single THQ events, as well as age of first event and average age of all events, did not differ between the two treatment conditions. Thirteen of 24 events were more frequently reported in the high trauma condition: fear of death (67 vs. 16%; p ! 0. 001), robbery (58 vs. 9%; p ! 0.001), witness of injury or killing (68 vs. 22%; p ! 0.001), armed assault (46 vs. 3%; p ! 0.001), violent robbery (49 vs. 6%; p ! 0.001), private body parts being touched against one's will (42 vs. 3%; p ! 0.001), experiencing severe damage (39 vs. 3%; p ! 0.001), learning about the unexpected death of somebody close (91 vs. 56%; p = 0.001), being a victim of housebreaking while not at home (36 vs. 3%; p = 0.001), assault without a weapon (33 vs. 3%; p = 0.002), being seriously beaten within the family (49 vs. 19%; p = 0.011), forced sex/rape (30 vs. 3%; p = 0.003), and being exposed to a man-made disaster (27 vs. 6%; p = 0.024).
Patients with regular and irregular discharge from care tended to differ in relation to the number of THQ events [irregular vs. regular: mean = 7.2 (SD 4.6) vs. 5.3 (3.6); p = 0.066]. This difference was more pronounced in the TAU condition [7.8 (4.5) vs. 5.0 (3.6); p = 0.058] than in the trauma psychoeducation condition [5.5 (4.8) vs. 5.5 (3.7); p = 0.805]. Two event types were more frequent among patients with irregular discharge from care: 'being victim of housebreaking while not at home' (38 vs. 10%; p = 0.010) and 'private body parts being touched against one's will' (38 vs. 14%; p = 0.030). The category for the rest ('any other stressful event') was more frequent among patients with regular discharge (8.3 vs. 33%; p = 0.023).
Of the 66 participants, 42 successfully completed detoxification treatment (64%) and 24 dropped out. Testing the first hypothesis, regular release occurred in 15 of 33 individuals (45.5%) during TAU; highly burdened individuals tended to drop out more frequently: 10 among the low burdened (62.5%) and 5 among the highly burdened patients (29.4%; p = 0.056; table 1 ). Comparing all patients with a high burden of traumatic events with all those who had a low burden also showed a trend for significance, i.e. that the former dropped out of treatment more frequently (p = 0.085). In contrast, 27 of 33 patients in PAST (81.8%) completed treatment and no difference occurred between groups: 15 of the 17 low burdened (83.3%) and 12 of the 15 (80%) highly burdened patients completed detoxification (p = 1.000).
In PAST, significantly more patients completed detoxification treatment compared to TAU ( table 1 ; p = 0.002). When testing our second hypothesis, highly burdened individuals dropped out significantly less in the PAST condition compared to TAU (p = 0.006). Among low burdened individuals, no statistical significant differences occurred between treatment conditions (p = 0.250; fig. 2 a) .
The distribution of days in detoxification treatment showed a clear difference between all participants with high and low trauma load (p = 0.001; fig. 2 b) . Cases with extremely high and low treatment duration occurred fig. 2 b) . However, patients with low trauma load had a statistical trend for more days in treatment in PAST than in TAU (p = 0.056). Neither the TAU nor the PAST groups showed a statistically significant difference between highly and low burdened patients (p = 0.200 and 0.870; table 1 ).
We computed Kaplan-Meier survival curves for both treatment groups ( fig. 3 ). The survival curves for both treatment conditions differed significantly (p = 0.003), showing that time in treatment until dropout was greater in the trauma psychoeducation group. Comparing survival curves of patients with high and low trauma load, we found no difference (p = 0.660).
We developed Cox regression models to predict treatment dropout. In three nested models, we tested whether the inclusion of treatment condition and trauma load 
Discussion
The interpretation of the reported data on treatment retention needs to be made with caution; the rates of retention and dropout cannot be treated as prevalence rates because they are based on a selected subgroup of all alcohol detoxification patients treated in our clinic during the study period (42% for the whole study period and 39% during TAU).
The results of our study support our hypothesis that dropout from standard alcohol detoxification is higher among patients with high trauma event load as compared to patients with low event load. Based on this small number of patients, the reported difference shows a substantial effect, although only achieving tendential statistical significance.
The reported results also provide the first empirical evidence for the idea that the completion rate of detoxification treatment for alcohol patients can be increased by a psychoeducational group intervention that focuses on stress, trauma, and drinking. In this study, the reported effect cannot be explained by potential sociodemographic and trauma-related a priori group differences. This result argues strongly for the further study of PAST and other attempts to increase retention in alcohol detoxification.
We could not clearly demonstrate, however, the hypothesized specificity of our intervention: although dropout decreased more among patients with high trauma event load, it also showed a decrease in the low burdened group. While this latter effect was not statistically significant in our study, by increasing the sample size, the effect could have been demonstrated. In sum, it remains unclear whether the reported intervention effect is due to specific or unspecific mechanisms, i.e. whether detoxification treatment completion among alcohol patients burdened by traumatic experiences can be enhanced by a specific trauma psychoeducation tool or whether such a tool can increase therapy motivation among all patients. The unspecific effect of PAST is supported by a significant increase of treatment length among patients with low traumatic burden in PAST and the results of our survival analysis.
The third hypothesis, i.e. intervention increases the treatment length among patients highly burdened by traumatic events but not among patients with low event load, can be rejected. Surprisingly, we found a trend for an increased treatment length only in the low burdened group. The drastic increase in treatment completion among patients highly burdened by traumatic experiences was not accompanied by an increase in treatment length, as one might intuitively expect. The reasons for this discrepancy are currently not clear. In our opinion, this could in part be explained by statistical effects, such as a ceiling effect; increasing treatment length above 20 days might simply become increasingly difficult due to the policies of health insurance funds. However, this contrasts with the high variation of treatment length in this group.
The high variability of days in detoxification treatment in the group with high traumatic burden might reflect the specific problems of this patient group. PTSD, other trauma-related disorders, and interpersonal problems are highly prevalent among cases with high trauma load [37] . Due to this high treatment need, substance abuse patients with comorbid disorders have longer treatments than those without them [38] , which explains the extremely high treatment lengths in our study. At the same time, the group of highly burdened patients also shows severe interpersonal problems and hostility that can interfere with treatment retention, explaining early dropouts [39] . Furthermore, alcohol patients with high traumatic burden often show functional substance use patterns, i.e. alcohol use to cope with sleep problems, intrusive memories, or depression [32] . It is well known that alcohol in the short term diminishes PTSD-related symptoms, but alcohol withdrawal reactivates them [30] . This might also explain the high rate of early dropout among this group when comorbid PTSD is not adequately addressed. This mechanism of symptom reactivation might account for extended withdrawal symptoms and that cravings can be elicited by intrusive memories and vice versa [40] . It is important to note that the study took place in an acute ward, which might have provoked traumatic recollections in patients with trauma histories. In sum, we found some plausible hypotheses for extremely short and prolonged treatments, but future studies are needed to replicate and explain these results.
The survival curves support the idea that patients in PAST 'survived' longer, i.e. dropped out later from detoxification treatment than patients in TAU. The results of the Cox survival analysis show that the treatment condition, i.e. whether a patient received stress and trauma psychoeducation or not, was related to time until dropout. Stress and trauma psychoeducation significantly increased time until dropout, while our trauma burden score (THQ sum score) was not related to it nor were age and gender of the patient. Additionally, the interaction between treatment condition and trauma burden was not related to time until dropout. This might reflect the fact that PAST is of general interest to patients and increases emotional involvement regardless of trauma load. Participation and involvement in the therapy is generally believed to increase retention rates. Indeed, PAST provoked a high level of participation during group discussions among most participants. Further studies need to include adequate control groups to disentangle these effects, e.g. a third group with an unspecific training.
Our results suggest further ideas regarding potential mechanisms of psychoeducation on retention in detoxification treatment. We postulate that talking about past and current stressful and traumatic life experiences and the patients' coping attempts opens up the possibility for patients and therapists to talk more about the psychological problems in everyday life and subsequent treatment possibilities. We think that this had a positive influence on the therapeutic alliance, the patients' engagement in the treatment process, and the planning of subsequent treatment -all of which is known to predict treatment retention [41] . In future studies evaluating PAST, these variables need to be assessed in order to understand treatment mechanisms.
Our results put the current practice in many detoxification programs of deliberately not asking for traumatic experiences and PTSD into question. Drug abuse services have traditionally advocated a sequential treatment of substance abuse and other psychiatric disorders like PTSD in order to protect their clients during the stressful and emotionally overwhelming period of withdrawal symptoms. However, recently this basic assumption has been questioned [42] . It has been demonstrated that including trauma treatment in substance use treatment is safe and does not produce more adverse events [43] , and that it has positive effects on the course of the substance use disorder [44] . Furthermore, it has been argued in other contexts that not asking about traumatic events might also have high costs for the individual and their treatment [45] . In sum, exploring stress and trauma during detoxification might represent a chance to uncover mechanisms maintaining addiction, increase motivation, and guide patients to the adequate treatments.
Our study has several limitations. First, the reported study was conducted with a selected subsample of patients receiving alcohol detoxification in our clinic. Reasons for this could relate to the particular patients who decided to take part and how they were allocated to the group therapy offered at the detoxification ward, e.g. patients with more severe alcohol-induced withdrawal symptoms and those with no treatment motivation might not have participated at all. Still, no systematic differences between the conditions in relation to allocation of patients occurred. Secondly, our assessment did not include measures of posttraumatic symptom load, PTSD, or other relevant psychopathology. In the study preparation phase, we found it difficult to convince the various clinicians responsible for the patients in our study that a detailed trauma assessment would not harm patients. The reported results support the idea that talking about traumatic stress does not lead to decompensation, but rather motivates patients to complete treatment. Thus, future studies should include a more detailed assessment of posttraumatic and other psychiatric symptoms. Thirdly, in the reported study, the systematic variation of some factors of influence was preliminary: the trainer and the center effects were not subjected to systematic variation. Given the fact that the number of treatment completers varies considerably between institutions [4] , a multicenter approach would be needed to assess the effect of treatment centers. This would allow treatment conditions to be delivered in parallel instead of sequentially. In the reported study, sequential treatment delivery prevented the 'state of the art' randomization; therefore, it cannot be considered a true effect study. The study can also be criticized because of the restricted range of sociodemographic measures used to characterize individual study participants and of potential predictors of dropout, such as level of education. In previous studies, younger age predicted dropout [12] . In the reported study no such tendencies occurred and statistical methods confirmed that covariates seemed not to have influenced outcome measures. However, a broader range of potential predictors of dropout needs to be assessed in future studies. Further limitations include the small sample size and the limited range of outcome variables.
In future studies, beyond the suggestions made in the previous paragraphs, a second active treatment group should be included that is not thought to have a specific effect on traumatized patients, e.g. motivation enhancement therapy [22] . Attempts should be made to include a more representative sample of patients. Furthermore, a more complete set of outcome variables will need to be assessed, including a follow-up assessment on initiation of subsequent treatments, abstinence, and alcohol use. The proposed treatment could be extended beyond inpatient groups to out-patient settings as well as broadened to include patients with addictions to other types of drugs than alcohol.
In light of the high dropout rates in detoxification treatment and the importance of treatment completion for achieving better long-term outcomes, the reported result strongly encourages the further study of measures to improve retention rate in detoxification units among patients burdened by traumatic experiences. Effective interventions to reduce dropout in detoxification have the potential to serve the health of patients while still operating within the financial constraints of the health care system.
